Health care workers in nine hospitals in Fujian were surveyed between December 2005 and February 2006 regarding the occurrence of sharp object injuries (SOls). Survey results indicated that 71.3% of the health care workers had sustained SOls during the past year. The rates of SOls among surgeons, nurses, anesthesiologists, and clinical laboratory workers were 68.7%, 76.9%, 88.1%, and 40.2%, respectively. Approximately 50% of the SOls occurred while devices were being used. Disposable syringes caused most of the injuries. A lack of protective and safe devices, heavy workloads, and carelessness contributed to SOls. SOls can be reduced among health care workers by decreasing unnecessary manipulation, using safety devices, disposing of used objects properly, and reasonably allocating workloads.
stick injury than through other routes (e.g., skin contact or mucous contact), and approximately 80% of occupational blood-borne diseases are caused by needlestick injury (Jagger, Hunt, Brand-Elnagger, & Pearson, 1988) . According to the World Health Organization (2002), approximately 3 million percutaneous exposures to bloodborne pathogens occur annually among 35 million health care workers worldwide. These injuries are estimated to result in 16,000 hepatitis C, 66,000 hepatitis B, and 200 to 5,000 mv infections (World Health Organization). Many wounded will have moderate or severe emotional reactions due to fear of infection after SOl; additionally, the injury will likely have a negative impact on the work and life of the exposed individual. Moreover, the loss of health care workers due to blood-borne pathogen infection can also have a devastating effect on the fragile health care system in developing countries (Sagoe-Moses et al.) .
Historically, Fujian province has not studied SOls among health care workers. Therefore, little data are available about the epidemiology of SOls among health care workers in Fujian, limiting the risk assessment of SOls and the development of interventions. To collect basic information on SOls, explore the potential risk factors for the occurrence of SOls, and provide a reference for the development of prevention guidelines, the authors
Applying Research to Practice
Sharp object injuries (SOls) are common in health care facilities. Nurses sustained the majority of SOls as a result of performing client procedures such as drawing blood and administering injections. Implementation of universal precautions will protect all health care workers from this occupational hazard .
implemented a cross-sectional survey of Fujian health care workers' SOl experience.
METHODS
Hospitals in the province were categorized on the basis of grade and level according to their capacity and performance. Higher grade or level may mean that a hospital can provide better health care services to patients. Nine hospitals that admitted more than 1,000 outpatients per day were randomly selected. Among these hospitals, four were grade III, level A and five were grade III, level B. All health care workers from departments with a higher risk of occupational exposure to blood-borne pathogens were included in the survey. Such departments are determined on the basis of a higher incidence of SOl s during health care services according to the results of literature reviews and focus group discussions .
All health care workers from departments with high risk of occupational exposure to blood-borne pathogens were interviewed between December 2005 and February 2006 using a survey on SOls that had occurred during the course of treatment.
Data were entered into EpiData 3.02 software and analyzed using SPSS 11.5 for Windows. The level of significance was set at p < .05.
RESULTS

Demographics of the Health Care Workers
Between December 2005 and February 2006, 905 health care workers in the nine hospitals were interviewed using the questionnaire ; 831 of the 905 questionnaires (91.8%) were eligible for further analysis after invalid questionnaires were deleted. According to the 831 surveys, 468 (56.3%) of the respondents were employees of the grade III, level A hospital and 363 (43.7%) were from the grade III, level B hospital. The average age of the respondents was 34.1 years (SD =9.8; range =18 to 74). The majority ofthe respondents were primary health care workers; length of service was between 1 and 5 and 6 and 10 years. No statistically significant difference was observed in the distribution of age, professional focus, or length of service of health care workers between the two types of hospitals. However, significant differences were found in the distribution of job category (X 2 = 46.333, p < .001) and academic qualifications (X 2 = 14.02, p < .001) of health care workers between the two types of hospitals.
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Characteristics of SOls Sustained
Seven hundred sixteen (86.2%) of 831 health care workers had sustained SOls on the job. Of these health care workers, 89.4% of nurses, 86.2% of surgeons , 97% of anesthetists, and 67.4% of clinical laboratory workers had sustained SOl s on the job . Of the health care workers who worked in the grade III, level A hospital , 86.8% had a history of SOl. Of the health care workers who worked in the grade III, level B hospital, 85.4% had experienced an SOl. No significant difference was found in age, profes sional focus , academic qualification, length of service, or grade of hospital between health care workers who hadexperienced injury and those who had not. The only factor that was identified as an associated factor in the occurrence of SOl s was job category (Table) . Among those who had sustained SOls, nurses, surgeons, anesthetists, clinical laboratory workers, and others (e.g., students) accounted for 48.0%, 29.6%, 9.1%, 8.6%, and 4.6%, respectively.
SOls Among Health Care Workers During the Past Year
During the past year, 71.3% of the health care workers had sustained an SOL The rates among anesthetists, nurses, surgeons, and clinical laboratory workers were 88.1%, 76.9%, 68.7%, and 40.2%, respectively. Contaminated devices caused 66.6% of the SOls and 35.1% of exposure sources were contaminated by transmittable blood-borne pathogens. The most common types of sharp objects causing injury were disposable syringes (28.9%), followed by glass items (19.5%), suture needles (19.1%), winged steel needles (12.5%), scalpels (7.0%), vacuum tube blood collection needles (2.2%), and needles on intravenous tubing (2.0%).
The procedures and situations leading to injury included opening medication ampules (24.5%), performing surgical suturing or cutting (17.7%), performing venipuncture (11.5%), collecting used devices (6.2%), inappropriately placing sharp devices (6.2%), performing injections (6.2%), releasing needle caps (6.1%), passing devices (4.5%), recapping devices (3.8%), collaborating with other health care workers when performing procedures (3.0%), and disposing of sharp items (2.3%).
The primary reasons for the occurrence of the injury included the lack of protective and safe devices (16.5%), heavy workloads (14. 1%), and carelessness (10.7%).
DISCUSSION
SOl is generally recognized as the most common occupational injury among health care workers and the main transmission route of blood-borne pathogens such as hepatitis B virus, hepatitis C virus, and HIV after occupational exposure. Previous studies demonstrated that approximately 10% of the Chinese population are carriers of the hepatitis B virus, and the spread of HIV has increased steadily in China (Honghong, Min, Guoping, Warren, & Williams, 2002) . However, nosocomial infection control has focused more on patients than on health care workers, and SOls of health care workers and potential blood-borne pathogen infection after such injuries are often neglected. In addition, health care workers ex- ecute many health care-related manipulations every day (e.g., blood draws, injections, punctures, and surgical procedures) (Xiuying et aI., 2003) . They are therefore at significant risk of occupational exposure and blood-borne pathogen infection in their daily work. This study found that 716 (86.2%) of 831 health care workers had a history of SOls during work. The rates of SOls in the grade III, level A hospital and the grade III, level B hospital were 86.8% and 85.4%, respectively. Qin, Wang, and Li (2008) found 31.88% in their study. This increase may indicate that SOl is becoming more common in both grade III, level A and grade III, level B hospitals. The higher incidence of SOl observed in this study may be due to the interviewees being chosen from departments with high risk of potential exposure.
Many researchers in China and abroad have demonstrated that nurses are at more serious risk for SOl than are employees in other job categories and professions and account for 42% to 80% of health care workers who sustain SOls (Shen & Zhang, 2008; Xie & He, 2007; Xiuying et aI., 2003) . The majority of health care workers who had sustained the SOls were nurses, accounting for 48% of those injured, which conformed to the results of many research studies in China and abroad. In addition, the SOl rate was calculated by job category. Anesthetists had a higher rate in the past year than did nurses, physicians, or clinical laboratory workers, as was reported by Xie and He. The findings suggest that the difference in SOl rate by job category may be related to the frequency of use of sharp objects and the complexity of manipulation.
Disposable syringes were the most common devices leading to SOls among the health care workers during the past year, accounting for 28.9% of the reported injuries. Many studies in China and abroad have also identified disposable syringes as causing the majority of SOls, accounting for 27.2% to 41.67% (Jagger et aI., 1988; Qin et aI., 2008; Xie & He, 2007) . Jagger et aI. believed that the quantity of sharp objects health care workers used would impact the rate of SOL However, the researchers could not adjust the rate of SOls as the number of sharp objects used in the hospitals was not known. To interpret SOls systematically, future researchers should measure the quantity of sharp objects used in the hospital.
SOls can occur before, during, and after procedures; injuries are more likely to occur during procedures by failing to obey guidelines for procedures (Li, 2007; Qin et aI., 2008) . A larger proportion of injuries occurred during procedures, accounting for 50% of the reported injuries. Given the potential risk of SOl, health care workers must consistently use universal precautions during a client's entire hospital stay and eliminate potential risk factors, reducing the occurrence of SOls.
Many factors can account for the occurrence of SOls, including the lack of preventive devices, heavy workloads, carelessness, use of unsafe devices, mistakes of colleagues, faulty design of preventive devices, a disorderly working environment, and uncooperative clients. Most of these factors have been identified in related Chinese studies (Kan, Yuhong, Yunnan, Jian, & Huichang, 2003; Qingmei, Fayun, Zhiping, Liying, & Sumei, 2001; Xiaoying, Jiaohua, Yu, Yuzhen, Yun, & Hanling, 2003) . To decrease the occurrence of SOls, health care workers should eliminate all unnecessary treatments to avoid injury from the overuse of sharp objects. Hospitals must increase their financial investment in personal protective equipment and safety devices and in tum enhance their availability. Hospital administration should choose alternatives to decrease or eliminate the use of unsafe devices. Health care workers must collaborate with colleagues during treatments to decrease the occurrence of injuries caused by staff. Furthermore, hospitals must create a harmonious working environment for health care workers, allocating work fairly to protect the health of health care workers.
SOls are common occupational injuries during treatments. Hence, hospitals and health care workers should fully comprehend the cause of injuries and take a series of effective steps to decrease or eliminate their occurrence.
IMPLICATIONS FOR OCCUPATIONAL HEALTH NURSES
SOls are a common occupational hazard in health care facilities. In this study, nurses sustained the majority of SOls as a result of performing client procedures such as drawing blood and administering injections. The rates of SOls among health care workers presented in this article should encourage prevention and promote policies to protect workers from these occupational hazards.
